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Program Note:

A quantum field's lowest energy state is the quantum vacuum state, which is a fundamental concept in quantum field
theory. This is not an empty space, but rather exhibits inherent quantum fluctuations in energy and particle content. In response
to these fluctuations, virtual particles are created and annihilated, temporary entities that temporarily borrow energy from the
vacuum state. In quantum field theory, a framework for describing particle interactions, the quantum vacuum state is central to
understanding the behavior of subatomic particles. The quantum world is fundamentally dynamic, and even the lowest energy
state is not truly empty. The purpose of this piece is to describe this theory through music.

Performance note:

" Vacuum State" is a musical composition that attempts to capture the abstract nature and dynamic nature of the quantum
vacuum state. There should be a sense of exploration and unpredictability in.the performance of this piece, embracing the
inherent uncertainty of the quantum world. The following guidelines will assist you in conveying this concept effectively:

Rhythm: Make use of irregular time signatures, syncopation, and changing tempos. It is important that these rhythmic
elements reflect the unpredictability and fluctuation of the quantum vacuum. Ensure that there is a sense of motion and
restlessness.

Pitch: Use microtonal intervals and glissandos to convey continuous shifts in energy levels. The higher the pitch, the
higher the energy state, while the lower the pitch, the lower the energy state. It is important to be open to unconventional tunings
~ and scales. :

Dynamics: To mirror the sudden energy changes within the quantum vacuum, use dynamic contrasts. Create moments
of tension and release by shifting between soft and loud dynamics.

Improvisation: Take advantage of structured improvisation to capture the spontaneous nature of quantum physics
through improvisation. Real-time interaction and response generate spontaneous melodies and rhythms. Ensure that the
performance is coherent by following guidelines.

Extended Technique: The use of extended techniques will allow the sonic palette to be expanded Create otherworldly
sounds by utilizing prepared instruments, unconventional bowing, and innovative effects.



Music Atmosphere: Describe the music's atrnosphere as a journey through the quantum vacuum, with moments of
stablllty and chaos Throughout this abstract landscape, the listener should be guided by the atmosphere

Silence: Empha51ze the concept of the "vacuum" by using strategic moments of silence. This sﬂent interval can be used to
emphasize the contrast between stability and fluctuation. -

Please remember that "Quantum Vacuum State" is not in_tended to provide definitive answers, but to provoke thought and
curiosity about the abstract nature of quantum physics. Take an exploratory approach to this performance and be willing to
embrace the uncertainty of a quantum vacuum state. .














